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摘  要 





































Antenna is a very important part，which any personal mobile terminal is 
absolutely necessary. The antenna overall performance, often affects the personal 
mobile terminal performance. Therefore, in personal mobile terminal, the antenna 
design has become important in system design.  
Especially, as personal mobile terminal becoming more miniature and individual, 
the antenna development course experiences from outside to built-in, from big 
dimension to small dimension and develops towards to built-in, small-size, 
multi-bands, wide-bands and intellectualizing direction. The antenna of personal 
mobile terminal gradually changes from outside monopole antenna and PIFA antenna 
to built-in monopole antenna. Built-in monopole antenna is gradually used in personal 
mobile terminal. The research of monopole antenna used in personal mobile terminal, 
has very important theory significance, practice significance and economic efficiency. 
This dissertation is based on the project of slim folded multimedia mobile 
terminal and the given hardware circuit and structure space. In this dissertation, taken 
the theory as the foundation，the antenna modeling and simulation are done. The 
factors that influence antenna performance in personal mobile terminal are discussed 
and effective solutions are given.The monopole antenna design rules and miniature 
methods are presented. 
    The dissertation is made up of five chapters: 
    In chapter one, the development tendency of antenna in mobile personal terminal 
and the dissertation research significance are introduced. 
    In chapter two, the basic theory of 1/4 wavelenght monopole antenna is analysed 
and its simulation is given. 
    In chapter three, the methods of establishing system simulation model and 
antenna model are given and built-in monopole antenna design rules through 
simulation are discovered. A monopole antenna and a PIFA antenna simulation 
models are done and simulation result comparisons are presented. 
    In chapter four, the methods of designing real monopole antenna based on 
simulation are introduced and its performance is tested. The factors that influence 














used in slim folded multimedia mobile terminal is designed. 
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第一章  绪 论 
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对于常见的外置单极子天线，如图 1－1 所示： 
 
 


























（2）尺寸大,天线的性能与构成 PIFA 天线的线宽有关。 
（3）PIFA 天线的性能受外部环境影响比较小。 
（4）由于 PIFA 天线方向性较好，SAR（比吸收率）值比较容易控制，
易于实现较好的 SAR 值[6][7]。 
（5）从结构形式上来看，PIFA 形式基本上一定,变化不大。 
对于常见的 PIFA 天线，如图 1－2 所示： 
 
 



















第一章  绪 论 
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3 内置单极子天线（Built-in monopole antenna） 


















（1） 介绍 1/4 波长的电流元的辐射，给出直立的 1/4 波长单极子天线在远场区
辐射时方向函数、辐射功率、S11 参数、辐射电阻等量的数学表达和特性，
并通过仿真，直观的理解 1/4 波长直立单极子天线的辐射特性。 
（2） 内置单极子天线的建模与仿真。以仿真指导实际，在给定的有限天线空间
内（37.5x8.6x4.89mm；长 x 宽 x 高），设计出的天线支架模型，建立仿真
系统模型和天线的模型，找出内置单极子天线的设计规律，并仿真出一款
性能较好覆盖三频（EGSM、DCS1800、PCS1900）的单极子天线模型，










































第二章  单极子天线的基础理论分析 
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   （1）天线应能将导波能量尽可能多的转变成电磁波的能量，这首先要求天线
是一个良好的电磁开放系统，其次要求天线能与发射机或接收机匹配。 
   （2）天线应使电磁波尽可能的集中于确定的方向上，或对确定方向的来波
大限度的接收，即天线具有方向性。 
   （3）天线应能发射或接收规定极化的电磁波，即天线有适当的极化。 





其中，Η 是磁场强度（Α/m），Ε 是电场强度（ /V m ），J 表示电流密度（ 2/A m ），
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∇ − = + ∇
∂ ∂
ΕΕ J           （2.6） 
    由波动方程可以表明，电磁场是以波的形式在时空中交替出现，电磁波可以
传播，电流和电荷是电磁波的源。在无源区，不存在任何电荷或电流时，电磁场
的分量满足齐次波动方程： 




µε ∂∇ − =
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= 是电磁波在真空中的传播速度即为光速， 0ε 、 0µ 为空气的介电
常数（电容率）和磁导率。 rε 、 rµ 分别为介质相对电容率和相对磁导率。一般
对于绝缘的介质材料， 0µ µ≈ ， 1µ ≈r 。 
由于Β 是连续（无散或无源）场，可由另一个矢量场Α 定义： 





∇× = − ∇× = −∇×
∂ ∂
ΑΕ Α         （2.11） 
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